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(54) Assembled cylindrical roll tool 
with axially extending joint 
between parts 

157) The assembled tool comprises a 
roll having functional body rings 2 
replaceably fitted onto the moment 
transmitting external surface of a 
repeatably usable basic body 1 , the 
strength of material of said rings 
being adequate to the loads. 

The assembled rolls comprise 
functional body rings secured 
around the basic body solely by 
close fitting interengaging mutually 
complementarily shaped, preferably 
polygonal, surfaces on the said 
bodies. 
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SPECIFICATION 

Divided, assembled cylindrical tool with 
true to shape joint 

5 

The apparatus representing the subject of the 
invention is a shaping cylindrical tool, which 
has been developed more expendiently than 
any other earlier used tool for the same pur- 

10 pose, and it has a favourable modification 
effect on the production technology as well, 

The existing cylindrical tools suitable for 
shaping, breaking are formed from a single 
piece. This involves disadvantage in that part 

16 of the tool near the surface, i.e. the working 
body has to be wear resistant, and its material 
has to be selected accordingly. The intermedi- 
ate part, i.e. the basic body is exposed to 
bending stress, it transmits the moment, 

20 hence it requires tough material. Owing to the 
formation from a single piece, the selection of 
the material maximally suitable for the two 
different loads is not possible. Further 
drawback is that tha worn functional body can 

25 be repaired only to a limited extent, its total 
wear amounts to the wear of the basic and 
functional body, i.e. to the totality of the tool. 

Hence according to the new methods the 
functional body machined as ring is fixed 

30 separately to the basic body. In case of such 
solution the functional body is hard, wear 
resistant, the basic body is tough, made of 
material for taking up high load and suitable 
for moment transmission. 

35 Fixing of the ring is solved with sticking, 
screw joint and hydraulic tension. The hydrau- 
lic tension is attained by formation of a cavity 
in the basic body. The hydraulic fluid is 
conducted into this cavity, the pressure of 

40 which presses the jacket of the basic body 
against the interior of the ring(s) (functional 
body). 

The solution has its drawbacks. The mo- 
ment transmission is brought about through 

45 the friction force and at given dimensions a 
moment of restricted magnitude can be 
transmitted. Therefore these solutions are 
favourable only in case of shaping that re- 
quires only small moment. The fastening re- 

50 quires additional operation (sticking, screwing, 
hydraulic tensioning), and operation of the 
mounting and dismounting is time-consum- 
ing. In case of screw thread and hydraulic 
joint the geometry of the basic body is more 

55 complicated. Cooling of the cylindrical tool 
can be accomplished only with external cool- 
ing, the same way as in case of the tool 
machined from a single piece. 

The formation of the cylindrical tool accord- 

60 ing to the invention is aimed at elimination of 
these drawbacks. 

Purpose of the invention is the realization of 
such cold and hot working assembled roll- 
train which is suitable for all traditional rolling 

65 work with the required accuracy and produc- 



tivity, where the tooling cost is reduced with 
the use of suitable materiel and production 
technology, the life of the rolls is extended 
considerably, the basic body and functional 

70 bodies can be used again and it represents 
significant saving of the tool material. 

The fundamental idea of the invention is 
that the moment transmission between the 
assembled basic body and functional bodies 

75 (rings) takes place with a true to shape joint. 
The assembled roll according to the inven- 
tion realizes the objective of the invention in 
that functional body, or bodies, rings fitted 
onto the moment transmitting surface system 

80 are arranged on the external surface of the 
basic body with strength sufficient for the 
loads, the functional surface layers of which 
are fixed and made with the required func- 
tional characteristics. 

85 Further characteristics of the assembled roll 
according to the invention is that it is pro- 
vided with shoulder for fixing the functional 
bodies (rings), which is larger than the mo- 
ment transmitting surface system, but smaller 

90 than the outside diameter of the functional 
body (ring), and it has a threaded part for 
fixing. 

Further characteristic of the assembled roll 
according to the invention is that spacing of 
95 the functional body (ring) can be selected 

(e.g. in the cavity) according to the purpose of 
the production, operation and renovation. 

Further characteristic of the assembled roll 
according to the invention is that conical split . 
1 00 casing is between the basic body and the 
threaded ring (spring) for tensioning. 

Further characteristic of the assembled roll 
according to the invention is that polygonal 
surface for the moment transmission and 
105 highly accurate cylindrical surface for the 

guiding are on the basic body, accordingly the 
inner surface system of the functional body 
(ring) is complex, provided with polygonal and 
cylindrical hole suited to the one selected on 

I 1 0 the basic body. 

Further characteristic of the assembled roll 
according to the invention is the number, size, 
material of the functional bodies can be se- 
lected optionally according to the purpose. 

I I 5 Further characteristic of the assembled roll 

according to the invention is that the basic 
body is provided with cooling hole system, 
and cooling groove on the adjoining surface 
of the functional body. 

1 20 Finally further characteristic of the assem- 
bled roll according to the invention is that the 
functional bodies can be produced anywhere 
separately from the basic body, and with 
suitable selection a programmed tool can be 

125 assembled. 

The cold and hot wortng roll-train according 
to the invention is described in detail in 
connection with the construction given by way 
of example, with the aid of the enclosed 

130 drawings, in which: 
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Figure 7. Assembled roll with functional 
body (ring) and polygonal joint. 

Figure 2. Section of the moment transmitt- 
ing triangular polygonal profile formed be- 
5 tween the assembled basic body and func- 
tional bodies. 

Figure 3. Section of the moment transmitt- 
ing quadrangular polygonal profile formed be- 
tween the assembled basic body and func- 
10 tional bodies. 

Figure 4. Section of the moment transmitt- 
ing pentagonal profile formed between the 
assembled basic body and functional bodies. 
Figure 5. Section of the moment transmiti- 
1 5 ing hexagonal profile formed between the 
assembled basic body and functional bodies. 

Figure 6. Section of the moment transmitt- 
ing dode-cagonai profile formed between the 
assembled basic body and functional bodies. 
20 Figure 7. Section of the moment transmitt- 
ing twenty-five angular polygonal profile 
farmed between the assembled basic body 
and functional. bodies. 

Figure 8. Different forms of the pentagonal 
25 profile. 

Figure 9. Diagram of the programmed tool 
with several functional bodies (rings). 

Figure 10, Section of the basic body and 
functional body along line A-A in Fig. 9. 
30 Figure 1 7. Diagram showing the fastening 
of the assembled body and functional body 
(ring) 

Figure 12. Alternative solution of the fas- 
tening shown in Fig. 1 1.. with threaded joint. 
35 Figure 13. Diagram of the assembled roll 
with combined joint 

Figures 14 and 1 4a show a cooling system 
of the assembled roll formed with internal 
grooved functional body (ring). Fig. 14a being 
40 a section along line A-A of Fig. 1 4. 

Figures T 5, 1 5a, 1 5b and 7 5c show a 
cooling system of the assembled roll with 
groove along the generatrix. 

In the construction shown in Fig. 1 . the 
45 basic body 1 has polygonal cross section and 
provided with shoulder, threaded jacket sur- 
face and functional body (ring) with polygonal 
hole. The functional body 2 is pulled over the 
basic body, then fixed and secured with 
50 threaded nuts 3, and when the functional 
body becomes worn, the threaded nuts 3 are 
removed, the functional body is replaced and 
fixed again with the nuts 3. 

Fig. 2. shows traingular cross section, 
55 which in case of small moment transmission is 
suitable for the moment transmission of the 
basic body and functional body. Its favourable: 
property is that even in case of elements fitted 
with clearance, the functional body 2 Sits 
60 centaliy on the basic body 1 (self-centering). 
Fig. 3. shows quadrangular cross section 
used for small moment transmission with fit 
free from play. 
Fig. 4, shows a pentagonal cross section 
65 used for high roll pressures, since for odd- 



numbered angular profiles the load bearing 
cross section is nearly identical (not much 
difference between the peak face distance and 
sections in between, as for instance at the 
70 quadrangular cross section, where the face 
distance and peak distance are considerably 
different.) 

Fig. 5. shows a hexagonal cross section, 
which is used suitably for rough roils, where 

75 the moment to be transmitted is better distri- 
buted on the greater number of sides. 

Fig. 6. shows a dodecagonal cross section 
used suitably for the joint of cold working fine 
rolls, since the loads are low at the fitting free 

80 from play. 

' Fig. 7, shows a twentyfive angular cross 
section used suitably for the joint of reversible 
rolls in case of extreme load for distribution of 
the load. 

85 Fig. 8. shows the differently formed shape 
of the pentagonal profile. The side formation 
of the polygonal profiles may be concave, 
nearly straight, and convex. By increasing the 
number of angles the extent of the moment to 

90 be transmitted is reduced for each side. 
In case of given number of angles the 
profile is to be selected according to its use 
for cold or hot rolling. In case of hot rolling 
the fits vary during operation. On account of 

95 the play the jacket surface pressure is the 
most favourable at nearly straight sided pro- 
files. 

The material utilization is best at cold rolling 
in case of slightly convex profiles. The mo- 

100 ment transmission acts along the total circum- 
ference. The concave formation is justified for 
less accurate joint (turned), the straight side 
formation for great moment transmission 
(where the the jacket pressure is critical) when 

105 fitted with clearance in case of hot rolling, 
while the convex formation in case of cold 
rolls free from play. 

Fig. 9, shows an assembled programmed 
tool. The programmed tool is an assembled 

1 10 roll, where the functional bodies can be used 
in the number and variety according to the 
production programme, as for the simulta- 
neous production of such diversified products. 
When the production programme is changed 

115 the functional bodies 2 are dismantled from 
the basic body 1 by removing the threaded 
nuts 3 and it is reassembled with shaping 
bodies according to the new jobs. The func- 
tional body 2 of the assembled tool can be 

120 divided. The functional body 2 can be divided 
in case of shaped roll along the cavity, when 
the dividing plane (4) lalls into the shaped 
cavity, or outside the cavity (5), or one of th<* 
dividing planes falls into the cavity (6) and the 

1 25 other dividing plane outside the parting (7). 

Fig. 10. shows the cross section (section A- 
A, Fig. 9.) of the assembled roll. The polygo- 
nal hole (30) of the functional body 2 joins 
the polygonal profile (29) of the basic body 1 

' 3C with trueness to shape, and the section of The 



NOV 01 2001- 11:24PM LRU OFFICE OF JRMES LEflS 



802 864-9319 



p. 19 



GB2152631A 



cavity 8 on the outer shaping surface of the 
functional body. 

Fig. 1 1 . shows the diagram of a conical 
case-fastening for elimination of possible di- 

S mansion variations due to the loads. The 
functional bodies 2 are fitted with a split 
conical sleeve 9 to the polygon shaped sur- 
face system of parallel generatrix of the basic 
body 1 . The wedging fit of the conical sleeve 

10 9 is ensured by the forces of spring 10, thus 
preventing undesirable plays. 

Fig. 1 2. shows the diagram of a solution 
similar to the conical sleeve fastening illus- 
trated in Fig. 11., where the functional bodies 

15 2 can be fixed with threaded ring and free 
from play into the basic body 1 . The conical 
sleeve 9 is placed into the internal conical 
polygonal hole of the functional bodies 2 until 
it is contact with the shoulder of the basic 

20 body 1 , then the threaed ring 1 1 is crowed 
into the internal thread 1 2 of the functional 
body 2 until the conical sleeve 9 is wedged 
in. During disassembly the threaded ring 1 1 
is unscrewed and screwing the removing 

25 screw in contact with the face (1 4) of the 

functional body into the threaded hole f1 3) of 
the conical sleeve 9 it is pulled out and the 
functional body 2 is dismounted from the 
basic body 1 - 

30 Fig. 1 3. shows the diagram of such assem- 
bled roll where — in addition to the shoulder 
for contact and the threaded part for fasten- 
ing the basic body 1 is provided with mo- 
ment transmitting polygonal surfaces (15. 20) 

35 and with a cylindrical jacket surface 16. The 
functional body 2 has a polygonal hole 1 7 
joining the polygonal jacket 1 5 of the basic 
body, a cylindrical hole 18 joining the cylin- 
drical jacket surface (16), as well as a polygo- 

40 nal jacket surface 19 adjoining the polygonal 
hole 17 of the divided functional body. This 
joint is called combined joint. The assembled 
rolls with combined joint realize a highly accu- 
rate joint, thus the cubic capacity of the rolls 

45 is reducible (e.g. fine rolls) — The functional 
bodies 2 are arranged on basic body 1 (ac- 
cording to diagram 1 3.), so that the polygonal 
hole 17 and the cylindrical hole 18 are fitted 
to the polygonal pin 15 and to the cylindrical 

50 jacket 16 of the basic body. The polygonal 
hole 1 7 of the next functional body is con- 
nected to the polygonal pin 19 of the former 
functional body. After placing the last func- 
tional body onto the basic body 1 , the driving 

55 disc 22 is fitted into the polygonal surface 20 
at the threaded end of the basic body 1 and 
into the polygonal pin 19 of the functional 
body and it is contacted with the face (24) of 
the functional body. In the next step it is 

60 compressed with the threaded rings 3 through 
washer 23 and fixed. In case of replacement 
dismounting of the shaping bodies Is carried 
out in reversed order. 

Fig. 1 4. shows the diagram of the cooling 

65 system of an assembled roll given by way of 



example. The basic body 1 is provided with 
two axially parallel holes 25 and with radially 
arranged holes 24 the number of which corre- 
spond to the spacing t of the functional 

70 bodies 2, the purpose of these holes is to 
guide the coolant into the cooling manifold 
26 formed on the inner surface of the func- 
tioning body 3. 'The special advantage of the 
solution is that cooling of the shaping bodies 

75 2 according to the necessity is solved in such 
a way, that the distributing duct system is 
arranged on the basic body 1, which is not 
changed when the functional bodies are re- 
placed. The cold coolant passes through the 

80 inlet hole 27 of the cooling duct into the roll, 
which circulates in the internal hole of the 
functional body and passes out through the 
outlet hole 28. 

Figs. 15, and Figs. 15a to a being cross- 

85 sections along lines A-A, B-B, and C-C in Fig. 
125, show the basic body with grooves along 
the generatrix, where the inlet and outlet hole 
system adjoins the said grooves. The inlet and 
outlet hole of the coolant in the groove are 

90 such that the coolant flows in opposite direc- 
tion in the successive grooves along the 
jacket, thus the cooling along the roll is uni- 
form. The inlet and outlet connections are 
fitted to the grooves independently from the 

95 parting of the functional bodies. Since all 
cooling ducts are formed on the basic body, 
arrangement of the cooling grooves on the 
functional bodies is unnecessary, the solution 
is applicable for functional body of any profile. 

100 or system independently from the parting. 

The assembled rolls according to the inven- 
tion are produced vary economically with the 
existing universal production equipment. The 
novel polygonal joints can be economically 

105 produced with the polygonal machining equip- 
ment. The functional bodies of the assembled 
rolls can be produced separately from the 
basic body made of material and according to 
the method suited to the loads. 

110 

CLAIMS 

1 . Divided assembled roll with true to 
shape joint, consisting of basic body (1) and 
functional body (2) arranged on it. character- 

1 1 5 ized in that true to shape joint (29,30) is 
between the basic body (1) and functional 
body (2). 

2. Roll as claimed in claim 1 character- 
ized in that the true to shape joint has har- 

120 monic (without notch) polygonal surfaces ad- 
joining each other. 

3. Roll as claimed in claim 1 or 2., 
characterized in that the functional body (2) 
has at least one hollow ring (5) which is 

125 divided through the cavity (6) (Fig. 9.) 

4. Roll as claimed in any of claims 1-3., 
characterized in that the basic body has poly- 
gonal cross sectional parts (15, 20) on both 
ends and within these a cylindrical part (16), 

130 furthermore there is at least one functional 
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body (2) provided with polygonal moment 
transmitting hole (17) and adjoining cylindri- 
cal matching hole (18). as well as with poly- 
gonal moment transmitting pin (19) adjoining 
5 the matching hole (Fig. 13.) 

5. Roll as claimed in any of claims 1-4.. 
characterized in that ring (9) with conical fit is 
between the basic body (1) and functional 
body (2). 

10 6. Roll as claimed in claim 1-5., charac- 
terized in that cooling ducts (24,25) are 
formed in the basic body (1) for guiding the 
coolant to the adjoining surface of the basic 
body. 

1 5 7. Roll as claimed in claim 6., character- 
ized in that the cooling ducts are axially 
distributing ducts (25) and radial ducts (24) 
leading from the former ones to the surface 
(Fig. 14.). 

20 8. Roll as claimed in claims 6.. and 7., 
characterized in that the radial ducts (24} lead 
into the axial surface ducts "29) (Fig . 1 5 ). 

9. Roll as clairned in claims 6.-8., charac- 
terized in that cooling tower (26) in communi- 

25 cation with the cooling ducts (24,25) of the 
baste body (1) is formed on the adjoining 
surface (30) of the functional body (2). 

10. A roll assembly for working materials 
comprising an internal basic body, and an 

30 external functional, workpiece-engaging body 
which is secured to and around the basic 
body solely by closely-fitting, interengaging, 
mutually complementarily shaped, polygonal 
surfaces on the said bodies. 

35 11. A roll assembly substantially as herein 
described with reference to and as shown in 
any of Figs. 1 to 8 or Figs. 9 and 1 0 or any 
of Figs. 11 to 13 or Figs. 14 and 14a or Figs. 
1 5, 1 5a, 1 5b and 1 5c of the accompanying 

40 drawings. 
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